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Summary.
--Previous works have shown the properties and the possibility of useful approximate methods for the Jost functions, and the radial wave functions in the case of Yukawa generalized potentials, less or equally singular than the centrifugal term. Here we extend some of these results to a larger class of short-range potentials which, near the origin, can be represented as a finite superposition of inverse powers of the radial variable; namely, the most singular term is repulsive with an arbitrary inverse-power behaviour. For simplicity, the degrees of the other terms are obtained flom one of the leading terms by the decroasing of unities. The key (as for the inverse power-square case) is to find a singular factor removing the singular part near the origin of the outgobxg (ingoing) wa-ves, and keeping unaltered the asymptotic character of the outgoing Ongoing) waves. After this, the analysis follows, as closely as possible, the usual development. By investigating the asymptotic behaviour of the Laplace transform, the existence of the Jost function is proved. The definition of the Jost function as a series, whose p-th term comes from the contribution of the iteration of order p of the inverse Laplace transform, is divergent. A method is presented for evaluating the Jost function by means of convergent sequences, which allow the calculation of approximations which are always convergent without any arbitrary cut-off or hard-tree procedures. All the above formalism is given for the 1=0 case. Our aim in this paper is t9 determine the Jost functions and the S-matrix for ~ class of short-range potentials, singular and repulsive near the origin, of the form
where G~> 0 and n arbitrary > 1. For integer ,n, No=2. For noninteger n, N o is the smalles¢ number deduced from 2n by subtraction of successive integers, such that 2 < No< 3.
We want to develop a general formalism for this problem without introducing at any stage any cut-off procedure. As is well known, when the potential is more singular than 1/r ~', the origin is an irregular singular point. Accordingly, the partial-wave SchrSdinger equation is not of the Fuchs' type and the corresponding solutions do not have a powerlike behaviour at the origin, but rather essential singularities.
If G2< 0, it is well known also that it is not so clear in which way one can distinguish between the (( regular , > and the (~ irregular ~> solutions (0. In the following, we restrict ourselves to the case G~> 0, so that we may unambiguously distinguish between the (~ regular ~> and the (( irregular )) solutions.
The Schr64inger equation for singular potentials of short range has been investigated previously (2) in order to obtain analytic properties of the Jost functions with respect to the energy and to the angular momentum.
Recently, several explorations have been made in the domain of unrenormalizable field theory (a). In order to legitimate certain cut-off procedures,
